To save the computational memory size, we employed a hierarchical technique as shown in Fig.   10 S1. Firstly, the all candidate of structure is divided into N groups. Bayesian optimization is 11 performed in each group; therefore, the computational memory size can be saved. Then, the best 12 structures in each group are compared, and we can find the optimized structure of all candidates.
13
The shortcoming of this technique is that the computational time becomes relatively large, 14 because the Bayesian optimization should be performed in each group.
15
The computational load for the two-species calculations is relatively small so that all of the 16 candidates can be calculated to validate the optimal structure and the efficiency. As a result, the 17 optimal structures obtained by Bayesian optimization were confirmed to be exactly the same as 18 the structure with maximum FOM among all the candidates. We also confirmed from the 19 probability distributions of all the candidates in Fig. S2 that the probability monotonically 20 decreases as FOM value approaches the maximum without noticeable local minima, indicating 21 that the current problem is suited for Bayesian optimization. shown in Fig. S4 , when the spectral directional emissivity is calculated with the layer thicknesses 1 of the fabricated sample, the position of the peak approaches the experimentally measured value.
2 Figure S5 shows the TEM image of the fabricated samples designed for λt = 6.0 m. The 3 high resolution image shows that the Ge/SiO2 interface is not perfectly flat. As for the sharpness 4 of the interface, the atomic concentration at the Ge/SiO2 interface was observed by the energy 5 dispersive X-ray spectroscopy (EDX) as shown in Fig. S6 , and interface was confirmed to be 6 sharp with small inter-diffusion. 
